The new Fourier-like integral transforms
Introduction
The Fourier and Laplace integral transforms are successfully used to solve the real world problems in the field of mathematical physics and engineering, such as signals [1] , heat conduction [2] , wave equation and others [3] . We can recall the definitions of them.
The Laplace integral transform of the function ( ) t Π is given [1] [2] [3] : 
provided the integral operator exists for some t, where  is the Laplace transform operator. The inverse Laplace integral transform operator of eq. (1) is given [1] [2] [3] :
( ) 
where s is a real-valued constant.
The bilateral Laplace transform of the function ( ) t Π is defined [4] : 
provided the integral exists for some t. The Fourier integral transform of the function ( ) t Π is given [1] [2] [3] :
provided the integral exists for some t, where  is the Fourier integral transform operator. The inverse Fourier integral transform operator of eq. (4) is written [1] [2] [3] :
where ω is a real-valued constant.
The relationship between the Laplace and Fourier transforms are discussed in [1] . The Laplace-like integral transforms were proposed by Carson [5, 6] , Fryba [7] , Aboodh [8] , Yang [9, 10] , Weerakoon [11] Belgacem and Karaballi [12] , and Elzaki [13] . More recently, the Fourier-like integral transform was firstly discussed in [14] . In the inspiring idea, the main aim of the present paper is to derive the new integral transforms to solve the heat transfer problem.
New Fourier-like integral transforms
The Laplace-Carson integral transform of the function ( ) t Π is defined [5] [6] [7] :
provided the integral exists for some t, where  is the Laplace-Carson integral transform operator.
The inverse Laplace-Carson integral transform operator of eq. (6) is written:
where ζ is a real-valued constant.
The bilateral Laplace-Carson integral transform of the function ( ) t Π is defined:
provided the integral exists for some t.
which leads to the new Fourier-like integral transform of the function ( ) t Π :
provided the integral exists for some t, where M is the new Fourier-like integral transform operator.
The inverse Fourier-like integral transform operator is defined:
provided the integral exists for some κ .
As a direct result of eqs. (10) and (11), we have the following integral formula:
The properties of the Fourier-like integral transform operator are as follows.
, where a is a constant.
With the use of the definition eq. (10), we easily have: (T5)
The integral transform of the function ( ) t Π is defined [8, 9] :
provided the integral exists for some t, where  is the integral transform operator. The inverse integral transform operator of eq. (17) is defined [9] :
where ϖ is a real-valued constant.
The bilateral integral transform of the function ( ) t Π is defined as:
provided the integral exists for some t, where  is the integral transform operator. Taking i ϖ λ = in eq. (19), we obtain:
which yields the new Fourier-like integral transform of the function ( ) t Π :
provided the integral exists for some t, where A is the new Fourier-like integral transform operator. The inverse Fourier-like integral transform operator is defined:
provided the integral exists for some λ.
As a direct result of eqs. (21) and (22), we have the following integral formula:
Proof. (U1) According to the definition eq. (20), we obtain: 
The Sumudu integral transform of the function ( ) t Π is given [12, 13] :
provided the integral exists for some t, where  is the Sumudu integral transform operator.
The bilateral Sumudu integral transform of the function ( ) t Π is given [12, 13] :
provided the integral exists for some σ , where  is the Sumudu integral transform operator. 
Proof. 
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Conclusion
In this paper, we presented the Fourier-like integral transforms to derive from the Laplace-Carson, Aboodh and Yang, Sumudu and Elzaki. The solution for the steady heat transfer equation was discussed. The proposed methods are efficient and accurate for solving the heat transfer problems. 
